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Abstract 
Dissolved organic matter (DOM) plays important roles in biogeochemical cycles 
and ecosystem dynamics in aquatic environments. Fluvial discharge of DOM is an 
important linkage between terrestrial and marine ecosystems. Under the background 
of global changes, the strength and frequency of storm and drought events may 
increase and the anthropogenic disturbances are increasing. Thus, it is important to 
study dynamics of DOM in river-estuary systems and the underlying biogeochemical 
factors. However, dynamics of DOM in the coupled river-estuary systems and the 
influencing factors are rarely studied in the monsoon-affected eastern China where 
anthropogenic disturbances are increasing greatly in recent decades. This was studied 
in the typical subtropical river-estuary systems across the Taiwan Strait (the Jiulong 
River-Estuary System and river-estuary systems in the western Taiwan), using 
dissolved organic carbon (DOC), UV-Vis absorption spectroscopy and 
excitation-emission matrix fluorescence spectroscopy-parallel factor analysis. We 
examined: (1) dynamics of DOM under the influences of climate events and 
anthropogenic disturbances, (2) dynamics of DOM in estuaries and their correlations 
with river processes, and (3) biological and chemical processes affecting 
non-conservative behaviors of DOM in estuaries. Main findings were: 
(1) Influences of climate events on dynamics of DOM in the Jiulong River 
By comparing results of 5 basin-scale investigations in the Jiulong River after 
storms and in drought during August 2008~June 2009, both storm events and 
anthropogenic activities affected the river DOM notably. After storms, both the DOC 
concentration and absorption coefficient (a280) of chromophoric DOM (CDOM) might 
increase. DOM after storms showed lower values of absorption spectral slope ratio 
(SR) and protein-like fraction in total fluorescence, indicating higher molecular weight 
and lower bioavailability respectively. In the North Jiulong River, polluted stations 
showed much higher DOM level than the adjacent station; in the West Jiulong River, 
fluorescence intensities but neither DOC nor a280 increased downstream, suggesting 
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inputs of DOM from residential and industrial sources. In the drought, accumulation 
of pollutants led to degradation of water quality and the severe algal bloom in 
February 2009 resulted in elevated DOC, a280, SR and protein-like fraction, indicating 
increased production of autochthonous DOM with lower molecular weight. 
Continuous monitoring in a downstream site of the North Jiulong River after a 
storm event in June 2011 showed that, the concentration and flux of DOC increased 
by 22% and five-folds in the storm flow. The level and flux of CDOM and fluorescent 
components also increased notably. However, DOC, CDOM and fluorescent 
components showed differences in their responses to the event, with the latter two 
being flushed into the river channel more slowly but for longer. A decrease in SR and 
an increase in protein-like fraction indicated increasing molecular weight and 
decreasing bioavailability in the event. Changes in the chemical composition lagged 
behind those in the flux of DOM and lasted for longer than water discharge. 
(2) Effects of changing land use on DOM in the tributaries of Jiulong River 
In an investigation to 15 tributaries of Jiulong River in August 2009, the level and 
composition of DOM were affected significantly by changing land use. DOC 
correlated positively to residential and water-body areas, but negatively to the fraction 
of forestland, likely due to the input of DOM from pollution and aquatic production. 
So were a280 and fluorescence intensities. SR was low in these tributaries, suggesting 
contributions from terrestrial humic substances with high molecular weight. A 
positive correlation between SR and a280 indicated that the average molecular weight 
of DOM decreased with increasing a280. DOM in these tributaries was dominated by 
humic-like fluorescence, likely due to the dominance of forestland (69.4%) in the 
watershed. The fraction of humic-like C1 correlated positively to that of water-body 
and the area and fraction of bare land, suggesting that C1 partly originated from 
aquatic production. The fraction of C2, which correlated negatively with that of 
protein-like C3, correlated positively to that of forestland but negatively to the area 
and fraction of residential area, since DOM in forested soils and streams were 
dominated by humic-like components while sewage and autochthonous DOM 
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(3) Spatial and temporal variations of DOM in the Jiulong Estuary and the 
influences of riverine processes 
In eight field cruises from August 2008 to November 2011, DOC, a280 and 
fluorescence intensities of three components (humic-like C1 and C2 and unknown or 
protein-like C4) generally decreased with increasing salinity, suggesting a dominance 
of apparent conservative behavior of DOM. However, the fluorescence intensity of 
tryptophan-like C3 in three dry-season cruises was constant in the low-mid salinity 
zone, suggesting additions from autochthonous sources; but these additions were 
weakened in the wet season, likely due to increased freshwater discharge, shorter 
water residence time and higher turbidity which were against autochthonous 
production. DOM was most non-conservative in the dynamic river-estuary interface 
where it was sequently subjected to removal and addition; but DOM in this interface 
was dominated by the mixing of freshwater and seawater in April 2011 when the 
gradient of salinity was large. In the estuary-coastal interface, fluorescent intensities 
of C3 and C4 changed rapidly, likely due to a distinct mixing of these components in 
the coastal ocean with additional DOM sources from Fujian-Zhejiang coastal water 
etc. Both SR and protein-like fraction generally increased with increasing salinity. 
Since fluvial discharge was an important source for DOM in the estuary, the latter 
correlated to riverine processes closely: fluorescent components in the estuary were 
similar to those in the river; the DOC concentration in the freshwater-end of the 
estuary was higher in the wet season while the protein-like fraction in the estuary was 
higher in the dry season, both of which were similar to those in the river. 
(4) DOM in the western Taiwan estuaries and the influences of riverine processes 
Two investigations to the Taiwan estuaries in July and November 2011 showed 
large variability in the DOM level among estuaries. a280 in the low-salinity zone 
correlated positively to population density, but negatively to the source altitude, 
precipitation and mean annual discharge of watersheds. a280 was lowest in the 
least-populated mountainous rivers, likely due to lower pollutions and stronger 
flushing and depletion. DOM showed apparent conservative behaviors in most Taiwan 
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